Reliability Modeling in Spatially Distributed Logistics System by Wang, Ni et al.
University of Richmond
UR Scholarship Repository
Math and Computer Science Faculty Publications Math and Computer Science
2006





University of Richmond, pkvam@richmond.edu
Follow this and additional works at: https://scholarship.richmond.edu/mathcs-faculty-publications
Part of the Applied Statistics Commons, and the Mathematics Commons
This is a pre-publication author manuscript of the final, published article.
This Post-print Article is brought to you for free and open access by the Math and Computer Science at UR Scholarship Repository. It has been
accepted for inclusion in Math and Computer Science Faculty Publications by an authorized administrator of UR Scholarship Repository. For more
information, please contact scholarshiprepository@richmond.edu.
Recommended Citation
Wang, Ni; Lu, Jye-Chyi; and Kvam, Paul H., "Reliability Modeling in Spatially Distributed Logistics System" (2006). Math and

















































  ©«ª   ~J~¹©IGJ30¨ªLE¸[
















































































































































































































03{¯-'0303º[0CŁbºGEJ´~h   ©«ª ´~0E¯-0J¦fŁb[G0~³30~3Łb
§c~¢ #¢²
:








































































































­fl§o­j²o¯-JŁG Ł[~d%Y[03G[E ~n~ b¿C%EŁbE 3%[U~2~0EU¯203O33¤0E






























































































































































































































































































































































































































$&%	$ ) *,+.-/(01*324*65(/798:/(5(/;=< /
	B@ACJ/ F;./ 0IFL) <F;.*,NOFL/ ; 7 7 0I/ ;.7;.* F
h#´0E.±OnC#E30Ł[3GE Oc+#E~¯-0 J0~JEfifi~'3CŁ[J~Ł[0E:©«ª¬E¢!h3Y[²,#
fi[¡#{¯ 0~«0##Efi~3¨¨n0[f,~0i¯-²30#'0E%30.I©«ª Ł[~f03~330h30C33Łb0
0[JE303fiE¸[²NJ~ŁGÄ<#¦~3 ~3#»0~Ä<fi¯-0##nG#°~¸ [¼ºŁ[EJŁb~¢ h3UEŁb0 b¿<E3Jn0#
















































































~+b¿#~nJ~²-ŁbJ0#[Y¯L #Effi~j#¦©«ª¬[²h¯2#[0»©ª S 3~YE~J´Ł[J~Ł[± c~£3~33#°0#
#Efi~J3UmG #¨33[G~E ~0fº<Ł[0 O0E%3GJd©«ª T ~G3~~¢dÎC33%0Jfi0#
300~3ŁbmGÁ03,~0'º©«ª T¡ 	DT 
5
fiE,~3+º©«ª S- 	 Sfi nºE[¢NÒIŁ[Łb~G3#Ufi03«#E
#E0Łbj%E¨%{~~²032~0U0#3¨%[G~Ef<f©«ª S[¢#42{¯L[~[E²@0#Jffi0«03I0#[0U2~3~0#[I0~0



















































$&%  5@A8 795 EG5(*I-J*,5 )  76;K/(795 "*	 F/ ;=< @  *,5(/
	C





























































¹§o­ 	 ffiÍÃ2§fiff §

­­ -m~  
Ó
































	 !=! !  "!  fi  ! #   



































²ffi¯-#[00#  ¡G ºŁb3¨%







%~J3E0E~[¢o-#E  ©«ª¬¬02j~3%~000 ~#¶%0'c~,~~0[0#n~3Yfi¾¿##'30C33Łb0
c0 3¾Â%[0E¸¡#jŁbE[¢¤Î<~0E¡«CŁ[07 ¯-¹ffiU[0~E»<¨0#E0  ©«ª¬[¢'©IE#~n0# #J~3 
G~30ffi~G00¦3Efi§lŁ[~E #Ä< ¸­2ffi[±¯














































º¦j~3# G.£¯-0 JG.#0 cJ3Łb0 3
 
§87 ­j²,¯23ŁG 3~Gfi




















































































































c~8¡0Jfifi0«~ffi~<fi3¤3!J0380#¬m#  ©ª,[¢(fiÄ~h8Ł[EE²Łb3G#[  ©«ª S[²~0#[0,(3
#Ufi3fi~J0² SE²ffi¯-3ŁGf2~0º0#U0#~0E02J0@¢¡ªL3G#[  ©«ª Te²%23~2¯L£fi3¤3Æ.03[²
§S= MT{­~3 §S= -,. 
6


























































































































































































































































[E   ©«ª  n3C#E¨£0#U#[[Gº30Ł#
3~3<G{~E#%[E 1$!#
¢8©IE#~-0#,30~3Łb¬%[¯L[En0#  ©«ª  h~3n0N0[0<#I0~0h>°~ 	  C§o­j¢
h#E@²<03G~3%~000+0n¡ffi[±¯
[E¨0#  ©«ª:~3£~G« 	  C§o­ 1º¢-~'03,m~hGnJŁ[~²<0#
CŁ[~~3£0#~Gµ30~3ŁbG#E,%[¯L[E£0#  ©ª,h~3£~0E-0'~00JnE+n%¡~¯L{<-c3JŁb03##¢
h3flnJEN03

























333[h0ŁbE3Gfl'c~h0#«E000[  fi§c~¢ #¢²Î<0'~8b¿C~j­h

 























































































































 %$5   '&
1)(+*













h#  <Ł[0J,~ UÏh[3~¹©ª,-  Î
    ! ffi(  !"%'   *+',	- 
	 !=!  !   	  ' fi 	 '






































































































































(C¢ *0)( (C¢ 
5*5















  ©«ª S8~3   ©«ª+,L0<#0#{¯2'0¤30~3[30~²i¯-3Łj«nE~303(0#[0




²L¯-3Łj ¤%#=0<¢ 0Y²L00³0º~o0J~d0#£#0~d~   ©«ª #Efi½L 0EC¢dªLJ0#[



























































































































































































©I[0U0[J3{~£0YnJ~Łb¤ 0#Y0<E 0EJ»3#º»0#E¤Ł[0[UJ0~3Łbm0 E~Łj
~0#[E¢
%	$ 2 * CJ/(@ 	7 5 E 5*I- *,5  @ *,5(/







































































0#0#£0#0#¦0#ºÀ3j«fi3fi~(J0 $´® 6 1
S 3




























(¸­fŁ[~Ł[3n03º[0CŁbn0EJ±~¢nª¬30#[¡0##E~33   &
:
3#G












































































ÎCfiG~²0#+3G~JJ°~-G#0#0#0# 0#£EŁbJ fi3º~flJ0 $´®
6 1
T53




























































































































































m~h~  ©«ª¬¬~3+fi3¤3 J03E²<032~0~%0[3~%[0CŁb2GEJnŁ[~Y%IŁ[~Ł[JE
~






































 ©«ª T~J  ©«ª
6
¢

















































































































 3ff &flfi 
,
 &ffi 5 
, 1





















ff3 0/ %ffi /  365& 3ff('(3
+-,


















































































































































































































































































































 .4365  ffi 
	
²©I[JG0nE¸8~ µ33JG~CÍÎ<CE Ão##[[G##²




2¤-#fi~[² $³¢  ¢²¤§ &)(*(+&­j² GÎC33J ª¬3~ ÏhE.±Oc~+ªL0#~EJŁb I%[G03 C²




































 2¤~J[{²  ¢Ï«¢ffi§
Ó
















































  ; @J+ 	 >@A+DN 7;./(@ 	
  | Ð+* fi¦®
¢ ©¤¢oŁ[~333¨ 0#»ÎCŁG#<,~ µ333j~¬~3 Î<CEfiÃo#3[[G#°
  [~G





­-mG  3~[G0Y~flÎ#Ł[E3Łb'~3´¹EŁj3#~~£~oª¬J3C¢ 4IhGEEGŁG0E~I0
0EJ±~²<0J0~nC#Eh~J£~0Ł[-<0Efi[¢



















































































































































































































































































& ®ffiÒ & )0
Ï 
Ó~Ó
Î3ª )&
ÎC©
:
 &
Ó
(*(
 
93:
0


9 

"(Ò
Ó
&


"¡ &
:

Ò )(


Ó
CÓ

"
5*5
 

&
:
. &
 
Î<~GªL30,m~-0#
:
ºÎ<0E2£0#ª¬¸03E¸0~

3EÎ<0E
&*&
